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T<DM^(DBmm.^t Lxmt^-t^'^t^mwLt'r^RF memsx-t 

(D±^mi<zmmtmmt:^Lxmw:^fixmmMmmn^mMU(^'j^^^^ <ti>- 
u^^zMi^L. i)--^. mmmt^Mmu(^m^mm-n\^K:s:-^Hzf^m^<>\-\^xu 

n\p\-rh-^W]mMt^ mw^\ti^mm Lxm'^'^mw^mmzn\^x^^^-}j\^\>z 

[it^:^3] 1 ^(Dnmmzm$k(D-5jW}mmm^m,^itxztih<DPjmm 
m:d^:s.^^izMm'Mm^^M^<7ym^^m:^\^i<zK\^^{zmm^^Lxnm^i^x\^^ 
^ ^t^mwct-t ^m^m2mm.<DRF MEMS y^o 
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^-v: 2/ 



I^S&Od ^<7)-;^iBiJ^^L. RF MEMSy^^ yf^fi. "BTKlliSiil^MiSff-^ 

m^x$)^:i b ^^^WLt-r^mim i T^Mii^Jse ov^-rti;^- 1 oicib^or f 

t1-^lf*:^17^Mlf*^6(7)v^-ftt;6-lotcifi^<7)RF MEMSv^^-f yf^o 

mm^mm^znf^^LfziiLmifZ-asmi^mi.mnmmmm^^^fix is ^ :i<D-^m 
[000 1 ] 
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— )\yliZ^^^tfi^RF MEMS (micro electro mechanical systems) 
[0 0 0 2] 

[0 0 0 3] 

tizxy)^ m.mt^mt^m-^mmut<Dm<Dmm.mm:imt^-^^i><r>x$>^o 

[0 0 0 4] 

^-cDrnM^^^ty-r^o ^fO. Z<DmORF MEMS>^^ y f^(±. HtifS«M^ 

mu^^xmmmmtmum^^^m<Dw^mmM^'^mi-^ :itKxy). mm^ 

[0 0 0 5] 

i^mwf^xm 1 1 

J. B. Muldavin, Student Member, lEEEhM^ [High-Isolation CPW 
MEMS Shunt Switches-Part 1: Model ingj . IEEE TRANSACTIONS ON MICROWAVE 
THEORY TECHNIQUES, Vol.48. No. 6 June 2000, pl045-1052. 
[0 0 0 6] 

mm:^m-i^ lx"? t^^ mm] 

Li)^\^-^£i)^h. ±fam^#<7), '^^(DRF MEMS;^-f ±.W^Wi1r 
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mm 2002-361113 ^-iy : 4/ 

[0 0 0 7] 

^5) o 

[0 0 0 8] 

^mm^MLx'A^-T^mzmtL^^^'^WiVfmtL^^t ^^l. mtzmmmt 
^^Lxw^m^f^. ^ixhm.m.o:>^WimMf^(Dnm^m^mmw^^(r>^ y\£- 
[0 0 0 9] 
[0 0 10] 

mi (a) tC(i;$:^H^tc#;i,RF WEMS y ^<D—mi)m^m^j:^mm 
\zX.^7r^^ih^ mi (b) [Zktmi (a) (7)A-Ag|5^co|lfMEI;6^^^t^6^tc^$ 

[0 0 11] 

^(0%immnmm<r>R¥ MEMS>^-l'-;/f-l{±. i^^?SIlIJ^t;a«^iiStL 
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^-v: 5/ 



*^L. >r(7)^;K2±tc{ii^Mlr^jS-^agiig|5-e^^=jyv--^-#m (CPW^^ 

y msgl, 3g2;«>^TB^Pi^^;hL^<;?^iitrf^^,T'eBg^:}xT^^iSj^?&^^fsi3lffl 
OltJ^-e^J). -etti^l^j^S s, 3gl, 3g2{i. Mx.(i'A u^(7)S'ft:lll^J: '9« 

^^^^o '?-(7)#M3s, 3gl, 3g2co]¥^f±iil:i^^$ti^ '^co-eab-S 

[0 0 12] 

) 4ye>^jett$tLTV^^o i<7)_hfpf|5t-t4(i@^t|5 5 (5a, 5b) ^^LT^/K 
2 t;@^$tL-Cv^^o ^^btc. ^^2 i:JLa5W4r^<^raPf ^— cOpTK/^ 
6;6^ 3-/^-^-#m3c7)Ji:^fiJtcrHlPS^iM.. tJ-o, n ^ 3 <7) 
-fl-tias s <?:^'^> mSgl, 3g2co-§B^i;*a«^f6]^-frTgSe$tLTV^^ 

o .i<7)prii)#6 (i. ms.2izMLxM^yjmKmi.:^^'^mt^j:^xdizm7 (7 

a, 7 b) i:^^ftl58 (8 a, 8 b) "k^LX 4 K^W^fiX\^^^o 

[0 0 131 

^mi^em^1fm^^LXi5i)^ pl»j'ft:6 tc^tt^»«21IiJ<7)Mtc(i, mK.l,£ 

Au^<Dmi^m^^h)&^2'D(D-psw}mmi 0 doa, i o b) /O^^i^^^ttrv^ 

^fih<D-pSW}W.mi 0 a, lObfi. lS.^^Kn-fU-i-~m^3 0m^mM 

(mm^s s(D-g:^-jj\^) izmm'^^Lxm^\Lx^^i>o m2 (a) iza. 

*«2±tiBe«$tLfc"srii^6<7)@e««^;J,?^7 (7 a, 7b) i3J;(7^#gB8 

(8 a, 8b) t^Km^m^j:mumKxy)^^fixiB^^ m2 (b) i<zit^<D 

A-A' 8lf®lll/6^^^^tLTV^^o 
[0 0 14] 

sfc. [US (a) Ka±mu4<D±:fjm:^-hM.fz-^mi^eidxxf-^mmmi 

0 t::i-:ru—r-m^3 t<DW.W:m^M^mmi\:LX7r:^fi. ttz^ ms (b) 

Kli^(DarW]mmi 0 do a, lOb) t =ryix->t--j^J^3 ^WlJ^^^'b^fc 
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mm 2002-361113 ^- V : 6/ 

leeM^^j^^^^ttTv^^o ^ti^<Dm7s^<Dtn<^ '^wjMMi o (i o a, i o 

b) fi> ^fi^'ti. 37'lx-'t--|m3<^^5'*^> m3gl;6-<b'ft-^^3 s -^^^L 
m3g2ti;0-tt-Ci^CJ: 9 t::. ^^-^^ -€-tL<b#M3s, 3gl, 3g2tmM 

[0 0 15] 

-g^l^S s'^^yy VWiSgl, 3g2<7>i|ii^rBlPi{i#i3PI^$tL^^<7)T-(i^v^ 
— '^e^lr^tf-?) [113 (a) ^Z7jk-r X") {Z^ "BTKim® 1 0 a , lObF^tcf^ 
ttt-rv^^flittci3tt^'ff-t^3 s mSgl, 3g2<Dmm (4^> y7°) 

Wl = W3 = 4 1 /urn. m^^3 s<7)iIisW2 = 3 0 mT'ab l9 > '^W}WMl 0 a 
, 1 0 bFBlt3^^ttTv^^v^^ittci5lt^'ft-^l^3 s W3gl, 3g2<7) 

F^PiW4 =W6 = 3 1 m. {1-^113 <7)iliiW 5 = 5 0^ m-^'h^o ^(DXd t^. 

m^w^^.^yt^^fev^T. -^mmmi o a, i o br^tcMitLTv^^fi;^<^jf-^ 

i^3 s<7)iti§^RXl|jmMl 0 a, 10 bF^tl*fe$tLTV^3^v^^^<7)^f-^lt3 s <7)i|i§ 
[0 0 16] 

lai (b) tc^-Ti^tc, ^<7)^l^«^S0iJTii. pTKjSM 1 0 (10a, 

10b) <7)mmKitumm(Dmmmi i:^m^^tix\^^^o ^o^mmi 

[0 0 17] 

^^tr^fc. Jira*r4ir{i. simile i>zn[0]ir^mii<z^ mm>4 aTb^j^m.^ 

tLT^f). >r<7)[Hlg|5 4 a<7)|*iM®t;{ipJi;(,#:6 (C^tl^l-^PlWjfflS^mM 1 2 ( 
12 a, 12 b) «^^$^TV^^o tfc. ±UUU4Kli^ Mm±^mt 4 (D 
mM:^^hoSW}mm^m.Ml 2 a, l 2 bllM'6>5.;u-.-^-;H 3 a, 13by6^'?^ 
±gpg|5;|5t4 0^®;6-^^^fg|5 8 (8b) tcM^;^;i^-'t^-;H 3 

c:i)m^^tir\y^^o ^fbtc, ±a^^#4 ^i^- ;n 3 a, 

13b, 13c ^c-etL-e~tt^Mt■'2>ms^^• k i 4 a , 1 4 b , 14c ^ 

[0 0 18] 
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^-v: 7/ 



^omimmfmmxii. wm^e^mm,-r^Mmjm^mmt. ioooncmi^±. 

[0 0 19] 

mmmu -^mm^mzii\^^x^ n^wm<tii^\iZ'^'^xmm.mm.^ifi^^ < 

[0 0 2 0] 

-<7)^ 1 HM^SM-eti. nT^W-'^-^i^S ^»jLtL>|>>«-^(i 5 GHzJ^:JL_LO^« 
[0 0 2 1] 

-C(i^^nli!j#:6 UW^nMh X^xm^^^^^h-h^X^^Z-hii-h. ^O^l 
^ife?l^»J-e(i^ m^i: LT<^)Bri&#:6 -STKlfflS^SMl 2 a, 1 2 b i: 

/^°•yKl4a, 14 b, 1 4 c t ;^>'l/-4^-;H 3 a , 13 b, 1 3 c ^^ThLT 
^ff|55i>-eit»fL«JE 5 V^IjKcOii:rL«ffi) ^^t!l#:6 <hoT»lffl@^«Ml 

2 (12 a, 12b) mzmvrt^h^ 6 oTIIlfflH^m^ 1 2 Tfltc 



ttiiiE# 2003-3086370 



#IM 2 0 0 2 -3 6 1 1 1 3 v : 8/ 

^ o 

[0 0 2 2] 

tfz^ m$mm-^<7)}^m.mm:^^'^W}i^e t-^mmm^mmi 2 d 2 a, 1 
2 b) mi^zmn^fi-fK^ m^immmmi o±<r>mmmi l^^^=I■7'^-:^~^p^ 

^¥'^im<. -^mnmi oi:n7'i^--t--iii^3r^oi^m#»fi:^#<=5r>5,o 

[0 0 2 3] 

t^^J^ORF MEMS;^-f yf^fi. '^Ox.t^HI 1 0 (a) . (b) 
^i-J;9^^^ 1 o<o pTlftm^fe 1 0^^LTv^.g>o Bl 1 0 (b) (±1111 0 ( 

a) <7)A-A' BffMHI-e^) i9 > El 1 0 (a) fi. 1 oopri&m;^ i o ^^i"-!) R 
F MEMS^-f -y^tciSV^T. *«2 ±trKS$ tL/iPl»j#:6 <7)ie««^*^ 
7 (7 a, 7 b) ^^J:i^'^Jf$|5 8 (8 a, 8 b) -h^iCi^mHItc J; I9 ^^fi^t^^ 

■To ^<Dm^. '^mmmt=i-:fu~i-'-u^<D^m:mmi. mi (a) o^® 

His 1 1 (b) OHOSmic^i-J: 9 ti:^-i,o 
[0 0 2 4] 

i/i. mi 2 (a) tcfiigi 1 (b) K7f:^ti^nWjMmi 0 }sJ:Z/::ly''U- 
mm 1 0 ^: i^*^ > m 3 giPB^o^m^*^^ l> c 2 "TS&ws 1 0 1 ^^^^ > k 
i^3g2PB^oi^m#a:^^L. c 3 {ipiiijw® 1 0 s rao^m^*^^ 

LTv^^o tfz. LSI, Rsi'i- -e^^t-etL, pTK/mMl 0<7)^'-7:^ K«a3gl 
m<oy[ >>^<fi. jmMI:^ L> L s 2 , R S 2 tti'efi^. "BIlAmS 
1 O*^)^^^^ m3g21ic7)^>^^^>;^'(t, ^feLffi^^-To 
[0 0 2 5] 

11112 (a) o^«iiij^^^at-'2>^. in 12 (b) iiZTF-rxoizm-r^t^^ 
-ei^o mmiz^ mmm-MiCii. z=\/ ( (1/ (C1+C2) ) + 
(1/C3) ) oi§:^tc^cf< ^(7)-e^i9, -r v^i^ ^ >7,L sti. Ls=i/ 
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( (1/Lsi) + (1/LS2) ) ^>0-e^l9> «^Rs«i^ 

RS=1/ ( (1/Rsi) + (1/Rs2) ) <^m^t^^-^X ^)(7)T'^^o 
[0 0 2 6] 

lll^W^SM<7)RF MEMS>^-r y-f- UCioV^T^). 1 oco rTWjW^ 1 0 

2^<D-urw}mmi 0 do a, lOb) K^^izzi'fu~^-m3(Dm^m 

MEMSy's-f 1 ^^^Ej^trSSLT^I-^. 1214 (a) ll^-ti^t^^^ 

o 

[0 0 2 7] 

rJ7'lx-i--#m3P^<7)i^m^SC:;6^':^i < '^ofciittl. 1114 (a) (D^mm 

isft^^^o ^i3. -Jist^. mi oic^L/i«^(7)ari&mfii o*^t-'i>Jt^M 

CORF MEMS^-^ -yf^^). [1112 (b) tc^ Lfc^#ll]i^tc^v^-riW|#<7)|S 
[0 0 2 8] 

-eofg^. pTKmsi o<^^5^'^^>Bf{i. m'^m3 smi!)-hnmmmi o^^l 

T ^ > ^:^fzt^<DLC HJJ^^^tO ^ > If - > ;^ ( oTtf/m^ 1 0 <7)i5# 

(D^-fu~i-~m3<Dm-^m.3 s ^^j^*^^ KrHitT)^^!!-^^;^) 75^^#^#tc/h 

^ < '^i9> M/h-lii (R s = 0. 1 ~ 1 n) ^5^<2>o 19, -K-^I^S s >6-<bBrKj 
KSl 0 "k^LX^'^y Vm^M.fzt^Km^tmm^j:^mt^j:^o ^tliZX ^ 
, ay°\y-i--§m3(Dm^(Omm:d^tyi-^o HIS (a) . (b) 

{i. 1 oopliijmfel 0 ^Wi->2)RF MEMS;^-!' ^^(JO^gRlftfifellltcJioT 

^ "BTKim^i 0^^'DOWN i^'yy) Lx^^:ht^<7)m-^mmty^m'^^^WD 
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[0 0 2 9] 

tfz^ -^Wj^e-^^^mm2:^>hmti^yj\^i^ (^t^. ±mK) ^i^lt. pri& 
mm 1 0 t^y']y-i-- s m m m-^m ^i^3 ju mmm. Kjt-^^^^t. ^^mm 

mmmi o ^^i/htT^j^'^v h'm^M.fzt^(D4y}^~ry::^mmi>zi^^ < 

o o$ i9. s-^^h'^mmmi O ^^LT^J^'^V KtO^^Tti: i^tc^t-T' 

^*5. 013 (a) . (b) iZit^ ±$^nW}mmi 0<DDOWNmt\simi^ 
> "Br®im=^l OtJ^^UP (Ty-f) LX^^:h t^(DmW.(Dm.iXi}^\ ^enUl3j:J9M 

[0 0 3 0] 

^^^-^\ ^l^W^^.^Jti. 2 o pTlij«a 1 0 a , 1 0 b PB^<7)3 7'^-■:^- 
LXm^-f^b^t^mWitLXii^^ 2 o-prij;m;g 1 0 a , 1 0 brBl<7)=f7°^- 
[0 0 3 1 ] 

2 o<7) pJKjm^l 1 0 a, 10 b ratcfiei"^ n y 3 
0#14-r > k: - yy^ioX Xfm&ii. '^mm.m l O a , l O b ^^^r ^ ysftr. 

(1) , (2) HL/i;6^'oTmigi5tt (^-^IStt) m7-htiX\^^:ho 
[0 0 3 2] 

Zi=Zo/^sin^ (1) 

[0 0 3 3] 

1/ (oiCup) L s = Z O-^c o s ^ (2) 

[0 0 3 4] 

z oii^.<D^ y\^-yy;^^ ^ 2 ooplSjmS 1 0 (10 a, 10 
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^-v: 11/ 



oa, lOb) T •yfmi<ziaif:hnW}Mm-—^Mfzy)(D^mM^^]^M. Ls'i^r 

[0 0 3 51 

^:iT% ^(D-m^. [US (a) *#ML=&/0^^^mH^i-^o z 0 = 5 on (^J 

x.ti\ 3 s O^j^ipiW 5 5 0 ;« mt:\ 'g-^lg 3 s t i^*^ > Kia 3 gl, 3 

g20PH^Pi -7 y) W 4 . W 6 3 1 mOJ#^) , ^ = 53° (^Ox-tf oTW; 

1 0 a , 10b m<Dmw^3 s <7)s$ 1 2 ^'^2 3 2 ;« mx-Mmmn^m'^Wi 

ij^ e. 5 G H z <7)d#'^) , Z 1 = 6 3 a mx.li. aSWlMU 10a, 1 0 b Tel 
(Dm-^^ 3 s 60|^g&i|iiW 2 7&^^ 3 0 A' m-C\ jf-^lt 3 s h ^ > 3 gl, 3 g2<7) 

mmw 1 . w 3 4 1 m(Dm^) . I I. 1 3 -ett-e^tL, ii = 8 

44;«m. 1 3 = 9 2 4 m<!: L> Rs = 0. 2 5 CuP=20fF. Ls 

= 43. 2 8 pRt^^^xdiz Lfzm-^. ^m^m^m'^m^MBir ^wxm^ 

(ins <7)#tt|.t a tc^l" J: 9 ^ «9 . RMti^tiBI 6 coffttl^ b ic^l" J; ^ ^ 
US (a) mi^EItr^J}. 1 i. 1 3. 1 3 fi. -tlBfltt^MiS Lt^: 

[0 0 3 6] 

US. llI6C»#14#tb(±. Ell Ot^^Lfci^^. 1 o<7) pTftf^mM 1 0 ^^1" 
^RF MEMS;^-r y^l tci3tt^JL|fi#Ati^^>g:itM^^'ett-e~tL^L-C 
i3 0. ^(7)#ttiab{i. Zo = 50ni:L. mil (a) tc^i" 1 1. 1 2 
^^T-etL-etL, 1 1 = 1000/^ l2 = 1000A/mtL. Rs = 0. 25 
CuP = 20fF. Ls = 4 3. 2 8 p H ^ LT^i6TV^^o 
[0 0 3 7] 

EI 5. 1116 tc^f i 9 t^. lll^ife5^»flORF MEMS>^-r yf- 1 (i. ^ 

nrtfjms 1 0 do a, lOb) i:m^izmiL^'t^^ti,zxy). io<^Br 

[0 0 3 8] 
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^-v: 12/ 



tfz. mimmfmMi^iB\^^r. osmmmi o a, i o h<Dy^>mi<zii^ m 

nm^Dm^^Ub \z7r-^\m.m ( i ^(D-^mnM i o ^kmnx^mj^^K 

v>.2,o 5^*5, HI 7 <^)#14ia a . b{i> -ett-Ttt, CdOWN= 1 0 0 f F ^ Lfc 
m^Mi. HIS. HI 6 <7)#14^ a . b ^^a6/i^#t |Bl;fi<7)^#T'T y Ix- v a 

[0 0 3 9] 

T -r y - V 3 ^#14<^[o]± * +:^t;^f 9 ^ ^ ^^'-e # ^ o 
[0 0 4 0] 

t fz^ Z.<D^ 1 *Mff^t-.^fl-e(i. ^— (7)pTtlj#:6 2 oOBTSfj«;g 1 O'^f^^ 

^mWm \ 0 a, 10 b =lr|WI0#trift;&-LTJ^-r .y ^ > ^''lilfp-e |; o 
[0 0 4 11 

ffMt^ < Tf tp<7)-t:\ RF MEMSX^ 1 Offjtis J:U^~®iitXfi<7)^l5& 
\\L^ i.^—mm^^}:.-h^X^. RF MEMS^^ yf- 1 <7)jg:r2>?> h<l:^[il,2>^ 

[0 0 4 21 

^<7)if«#:ti^ (tana) (±^^#<h |W)^, -g-ttl^^tc^ 
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#SI 2 0 0 2 -3 6 1 1 1 3 V : 13/ 

6 Oif «#:ti^75Vh $<^^C^;6-ib (El 8 <^^iaA#BS) . m^(DMmmtl<Z 
[0 0 4 3] 

^ibt^. •^ax.{iMStcr2 7°l^--:h-|ai^3 ^Bll|j«Sl 0 (10 a, 10 b) 
tif^W ^ tL-r tc=^itilis<7)ii; v> T ^ y V - V 3 >#t4 ^ Wi- ^ t. -r -7 f^^ei^'pTIi^ i: ^ 

mmxii. =!-:^u-i--m^3 tnmnmi o (i o a, i o b) 
10b) r^i i^mmimxim^^ir. m^o n ^ ^^^Jtu-r ^ ti^j^x § ^ o 

[0 0 4 4] 
[0 0 4 5] 

^> nri&'($:6 ^^fg|5^*ii$-tJr^/ii60y5.;i/-4^-;H 3 c tmW^y Kl 4 c 
[0 0 4 6] 

^ 2 ^w^sf !io^tLiy.^^<^«^(i^ 1 mmfmm t mmx^ mi mmm 

±fEx;i/-.-}^-;i/ 1 3 c tmm^'^y K 1 4 c *«B&L/c1»^tw J: Hi 
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[0 0 4 7] 
[0 0 4 8] 

< . Ei9 t^^i-J: 9 i3> nrt&fflS^m® 1 2 (12 a, 1 2 b) {i> pTSj 

v^-ijo ^ 1 ^m2 (D^mmMWMTii^ nmmm^mm 1 2 ^btsj^g 0^:^110 

l&fflS^KSl 2:6-'^«2±lwf^^^tL^1t^-e3b'6/iA6tl. ±g|5^;|!t4 ^f^tt 

16 (16 a, 16 b) iZ^W^tiX^^^o 
[0 0 4 9] 

z<Dm3miM=if^WMxii. nmmm^mmi 2 i±nfmPf-e ^izmm^tix^^^^ 
fzib\z^ -^m^Q t-^mmmmnMi 2Wi\zwM.m^±^mw'ri>t^ iiKi#6(i 
m^2m\iZ^\^^^hix^mj^tti:^o ^(Dfzt^^ nmi^e tnswsmm^mmi 
2mizw.mmf±^m\iLx\^^^j:\^^t^Kii. lagtc^i-i^n. pri&msio± 

[0 0 5 0] 
[0 0 5 1 ] 

^ 6 <oum^^m^m± ^ m ^ m.-^.^i- ^ . ^ com 3 ^«^.^^jo$o < -^mmrn^m 
mi 2imm.2±i^zfm-r^mmtLfzm^izis\^^xi>^ mi^m2<D^mmf^ 
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^-v: 15/ 



[0 0 5 2] 

O 

[0 0 5 3] 
[0 0 5 4] 

#*w^i-.^j-e{±. -^m^e^mf&i-^mm^^mi^tLx. mm 

[0 0 5 5] 

7^d5gt;nTE!j#:Mifflnr»imil2 0 ^f^^L. ^ <7)-Dri:!,#:'^fi^ prft!,^;^ 2 0 t 
™ffl@5E«Ml 2 S^BTiilfflH^WSl 2 ^PT»j#:'^fS:ffloIi(,«;fe2 0 

[0 0 5 6] 

Ill ~03<7);§.^jiff^s^jt:^(±, asmmmi o±izmmmi 
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mm 2 0 0 2 -3 6 1 1 1 3 ^- V : 16/ 

mmi^^mmm 1 1 ^mi^Lx i> x v^,, 

[0 0 5 7] 

tfz. 1 ^<7)o:w}i$-e iz 1 o(7)nTKi«;^ 1 0 =^f^^L^ :i(DPiW}i^6 ^mm.mf 
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